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FOREWORD

The work described herein was performed by the General Electric

Company under the sponsorship of the National Aeronautics and Space

Administration under Contract NAS 3-2547. The purpose was to procure_

purify and analyze the alkali metals used_ and to transfer the pure

metals to the loops under conditions which would result in a minimum

of contamination during the transfer,

Mr. L. E_ Dotson and Dr. R. Bo Hand, Manager, Chemistry and Physics

were responsible for the equipment design and experimental work_ and were

assisted by Messieurs J. D. Reeves and L, A. Paian. Mr. W. R. Young,

Manage% Joining and Fabrication, Messieurs P. A. Blanz and H. Mann

contributed to the fabrication aspects of the program. This work was

administered for the General Electric Company by Dr. J. W. Semmel_ Jr.,

Manager, Materials and Processesr Mr. E, E_ Hoffman, Manager, Corrosion

Technology, acts as Program Manager of the Potassium Corrosion Test Loop

Development Program and will evaluate the material performance.

Messieurs T. A. Moss and R. L, Davies were the Technical Managers for

the National Aeronautics and Space Administration.
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I. INTRODUCTION

The purpose of the Potassium Corrosion Test Loop Development Program is

to develop a Prototype Corrosion Test Loop for the evaluation of refractory •

alloys in boiling and condensing potassium environments which simulate pro- _

jeeted space electric power systems. The design selected consists of a two-

loop Cb-iZr alloy facility in which sodium is heated by direct resistance

in the primary loop and used in a heat exchanger to boil potassium in the

secondary_ corrosion test loop_

In order to assure that the developed test system would meet the rigorous

requirements of the program_ a plan was adopted which included the evaluation

of as many of the Prototype Loop components and test procedures as practical

in two preliminary test loop systems. The preliminary loop tests were designated

as Component Evaluation Test Loops I and II. These test loops are shown in

Figures 1 and 2. Liquid sodium was the test fluid in both of these loops since

it was determined that the major potential problems which could be evaluated

in preliminary tests were present in the primary or heater loop. In addition_

this approach allowed the alkali metal handling aspects of these operations to

be checked out prior to the Prototype Loop test. The purpose of this report is

to describe the alkali metal purification and handling operations and the final

results achieved in preparing the alkali metals for the Prototype Corrosion

Loop. An isometric view of this system is shown in Figure 3.

The specific objectives of the alkali metal purification and handling

phases of the Corrosion Loop Development Program were: i) To purify the sodium

and potassium for use in the three test loop systems; 2) To assure the purity

of the alkali metals by analyses for oxygen and metallic impurities; and 3) To

fill the test loops with the appropriate alkali metal of assured high purity.

The purification methods chosen were filtration and hot trapping for

sodium; and filtration_ hot trapping and distillation for potassium. The

reasons for the selection of these methods were as follows: Low temperature

filtration was chosen to remove oxygen from both sodium and potassium down to

the solubility limit of oxygen in these liquid metals at the filtration tem-

perature (I)*. In addition_ it was reasoned that any entrained particles of

5 microns or larger would be removed from the liquid metals by filtration.

Hot trapping (gettering) with titanium and/or zirconium was used to reduce

the amount of oxygen remaining in the sodium and potassium after filtration.

This choice was based on thermodynamic considerations (2) and work done

previously in this area (3). Vacuum distillation of the potassium was performed

to further remove oxygen_ metallic and other stable impurities. This choice

was based on the need for ultra-high purity potassium for determining corrosion

effects in the Cb-iZr Prototype Test Loop. Horsley's (4) analysis indicated

that the method would be effective and prior work by SPPS had demonstrated

that potassium of excgptional purity could be produced by this process.

*(i) = Reference Number

-i-



Figure 1. Component Evaluation Test Loop I. (Orig. C63121903) 
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The analytical methods chosen were emission spectrographic analysis of

potassium and sodium chlorides for metallic impurities and the amalgamation

method for oxygen in both potassium sad sodium. The emission spectrographic

analytical method allows the simultaneous determinations of numerous metallic

impurities in alkali metal salts_ both quickly and efficiently_ in the ppm

range and thus was considered the best method for this purpose. Methods

considered for the determination of oxygen in sodium and potassium were:

the alkyl halide method (5)_ the bromine trifluoride method and the amalga-

mation method (6). The bromine trifluoride method w_s rejected due to its

lack of development and the resulting uncertainty about its worth. The alkyl

halide (amyl chloride) method was rejected since it has been proven worthless

for determining oxygen in potassium in work done in this laboratory. The

amalgamation method_ by Pepkowitz and Judd (6)_ was studied thoroughly in

this laboratory and_ after various modifications in apparatus and technique_

was found to give satisfactory reproducible results for oxygen in sodium and

potassium and was_ therefore_ judged to be the best method for the Corrosion

Test Loop Program. It should be noted that serveral hundred analyses have

been performed using this technique and several statistical studie_ have

been made to establish the precision and analytical blank for the method.

These studies have indicated that the standard deviation is 1.5 to 2.5

micrograms and that the analytical blank is 2 to 7 micrograms.

The alkali metal handling equipment and methods were designed to main-

tain all transfer systems as clean as possible during fabrication and use_

and to thoroughly flush all handling systems with alkali metal before using

them for sampling and filling the loops. Ultra-high purity argon was used

as the cover gas.

The hot trapping apparatus in each case consisted of an austenitic_

stainless steel_ cylinder with flat heads_ containing a titanium liner and

zirconium getter operated at 1200°-1350°F under a maximum pressure of 5 psig.

All filters were in-line_ 5-micron nominal pore size_ sintered_ Type 316

stainless steel with about one square inch of filter area. The vacuum still

for potassium consisted of a stainless steel pot and a Cb-lZr alloy condenser

and receiver. All transfer systems were built from Types 304 and 316 stainless

steel. The nominal distillation temperature was 600°F. Transfers were made

at 50°-I00°F above the melting point of the respective metals.

The purification steps produced sodium and potassium with oxygen well

below the requirement of 20 ppm as determined here by the amalgamation method.

The metallic impurities in these metals were generally below detection limits.

This high purity was maintained during the subsequent handling operations

required to fill the loops. Analysis of the NaK (eutectic) used in the

pressure transducers on Component Evaluation Test Loop II and the Prototype

Loop indicated the same high quality found for the sodium and potassium.

All pertinent information and specifications concerning materials

procurement_ purification and handling _ethods will be _omnd in the

Potassium Corrosion Test Loop Development Topical Report No. 2. Material

and Processes Specifications for Advanced Refractory Alloys. (7)

-5-
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II. COMPONENT EVALUATION TEST LOOP I - SODIUM

A. Purification System

The hot trap used to purify the sodium used in Component Evaluation Test

Loop I was a typical five-pound (nominal) capacity hot trap of the type

which has been used in much prior work. This type of hot trap is shown in

Figure 4. All hot trap parts were Types 304 and 316 stainless steel except

the titanium liner and the zirconium getter bundle. The in-line filter used

in the dip leg was sintered_ Type 316 stainless steel with an average pore

size of 5 microns. The angle type valves were Hoke* HY473A with the seat

facing up to facilitate cleaning by procedures described in SPPS Specification

No. 03-0018-00-A_ Alkali Metal Handling and Control Procedures (7).

The hot trap was filled with 1437 grams of reactor grade sodium. The

ratio of sodium weight to zirconium getter area was 4.7 grams per square

inch. Zirconium foil with a thickness of 0.015 inch was used. The hot trap

operated for 91.5 hours at 1200 to 1300°F and for 62 hours at 1300°F. The

argon pressure in the hot trap was maintained at 0 to 5 psig during operation.

B. Alkali Metal Handling System

The handling operations involved in purifying and filling Loop I included:

sampling and analyzing the sodium to be purified; filling the hot trap and

analyzing the purified product; and filling the loop and analyzing the fill

sodium.

A sketch of the sampling apparatus is shown in Figure 5. The sampler

consists of a flush reservoir (with sufficient volume to allow thorough

flushing of the sample tube)_ an "O"-ring sealed_ Lucite viewport for

estimating the flush quantity_ a vacuum-argon port near the top of the

reservoir for obtaining the desired atmosphere in the sampler_ and a sample

tube with dimensions of i/2-inch OD x 20-mil wall by about 12 inches long

which connects the sample source to the flush reservoir with Swagelok**fittings.

The reservoir_ fittings and sample tube were made of austenitic stainless

steel.

A sample was obtained_ using the apparatus shown in Figure 5_ by the

following procedure. The sampling apparatus was degreased_ pickled with 20

wt.% HCl_ rinsed with water and acetone and dried at 200°F before assembly.

The sampler was then assembled and attached to the sample source and the

vacuum-argon manifold_ after which it was evacuated to l0 -3 torr and back-

filled with argon three times. The sample apparatus and source was heated to the

*Hoke_ Inc._ Cresskill_ New Jersey.

**Crawford Fitting Company_ Cleveland_ Ohio.
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Figure 4. Five-Pound Capacity Sodium Hot Trap for Loop I 
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desired temperature (50tl00°F above the melting point of the metal) with

heating tapes or other appropriate devices and then the sampling apparatus 3

was outgassed for about one hour at a vacuum manifold pressure of about i0

torr. Following the outgassing treatment_ the sampler was pressurized to 1 psia

with argon_ and the sample was then taken by overflowing the appropriate amount

into the reservoir, The sampler was pressurized to about 20 psia argon pressure

and the sample was cooled. This technique was used to obtain samples from the

unpurified and purified sodium (in the hot trap) used in Loop I. A different

technique_ however_ was required and used during the actual filling of the

loop and this technique will be described during the following discussion of

the loop filling operation.

The sodium transfer operations_ in addition to sampling_ were required to

provide Loop I with pure sodium. The first was the transfer of unpurified sodium

into the hot trap where the purification was accomplished; and the second was

the actual loop filling operation. In each case the so-called pressure change

method was used to determine the quantity transferred during the transfer oper-

ation_ while weight measurements before and after transfer gave the exact

quantities transferred. The pressure change method is described in detail in

Reference 7. The method consists of compressing or expanding a known volume of

gas_ under assumed isothermal conditions_ from one pressure to another pressure

and then calculatlng the volume transferred by the perfect gas law_ Past use of

the method has usually resulted in values within + i0 percent of the desired

quantities, Since the loop filling was the only _ritical operation_ only that

transfer will be discussed here; particularly_ since the method used was es-

sentially the same as that used for filling the hot trap.

A schematic diagram of the Loop I filling and sampling system is shown

in Figure'6. Referring to Figure 6_ the hot trap dip leg was connected to the

loop via a transfer line. This line contained the sample tube and was also

attached to the vacuum-argon manifold. All connections were TIG welded

except where Swagelok connectors are indicated. The entire transfer system

was austenitic stainless steel with the sample tube being the same as that

shown in Figure 5_ except that the length was about 24 inches. The hot trap gas

valve was connected to the vacuum-argon manifold to permit reading the pressure

change during the filling operation. The procedure used to fill Loop I was as

follows: All transfer components were heated to 250%300°F and the transfer

system and loop were outgassed until the pressure rise rate was less than one

micron-liter per minute, Then_ knowing the required volumes_ the necessary

pressure decrease in the hot trap was calculated and the loop was filled by

opening the hot trap dip leg valve until the desired pressure was reached, The

quantity of sodium desired in the loop was 114 grams; however_ only 77 grams

were transferred during the first fill_ presumably due to gas (argon) trapped

in the hot trap dip leg. A second fill added 35 grams to the original 77

making a total of 112 grams of sodium added to the loop. For the detailed

procedure actually used in filling Loop I_ see Appendix I.
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C. Analytical Results

The sodium used in Loop I was analyzed for oxygen before and after hot

trapping and for oxygen and metallic impurities after filling the loop. The

amalgamation apparatus used for the oxygen analyses is shown in Figure 7.

The basic procedure used with the apparatus in Figure 7 is detailed in Refer-

ence 7 and will not be discussed here.

The results of the analyses for both oxygen and metallic impurities are

presented in Table I. The oxygen values were determined by titration and

calculated as monoxide. The average oxygen values shown were obtained by

dividing the sum of the sample weights into the sum of the _ gms of oxygen

per sample. (This method of averaging reduces the effect of sample weight

on the ppm value,where no blank is subtracted.) The hot trapping operation

apparently increased the original oxygen content of the sodium used; however,

this difference, about 6 ppm, could be due to experimental error. The higher

oxygen values obtained on the loop fill samples were probably, in part at least,

due to contamination by the transfer system welds. However, the sodium which

went into the loop probably contained less than 20 ppm oxygen since the analyti-

cal blank, which usually ranges from 2 to 7 /4 gms_ was not subtracted from the

values shown in Table I.

The specification of allowable impurity concentrations in the sodium

metal is also shown in Table I° As shown, the metallic impurities in the

first sodium fill sample were at, or well within, the allowable concentrations.

The weighted average oxygen value of 20.8 ppm for the two fill samples includes

the analytical blank (2 to 7_gms oxygen) and thus meets the specification.
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III. COMPONENT EVALUATION TEST LOOP II - SODIL_

A. Purification System

Reactor grade sodium was purchased from U, S_ Industrial Chemicals (USI)

for use in Component Evaluation Test Loop II and the Prototype Corrosion Loop:

The 100 pounds of sodium was received in two 50-pound capacity shipping con-
tainers which were fabricated at General Electric. A sketch of one of these

containers is shown in Figure 8. The body was constructed of welded, !0-inch

schedule 10 pipe with 1/4-inch thick_ flat_ end caps Both the gas line and

the dip Ieg were 1/2-inch_ schedule 10 pipe° The thermocouple well was 1/4-inch

OD x 1/8-inch ID tubing, The valves were cleanable_ right angle pattern_
Hoke Type HY473, or H_473A. All materials were austenitic stainless steel. All

welding was by tungsten inert-gas arc with inert backlup gas. The containers

were helium leak checked prior to shipment,to USI for filling with sodium.

A 15-pound capacity sodium hot trap was designed and fabricated for use

in purifying sodium for Loop II and the Prototype Loop_ Figure 9 shows an
exploded view of this unit The 15-pound hot trap contained the same compo-

nents as the previously described 5-pound hot trap of Figure 4 except that

the 15-pound hot trap was equipped with a charge pot of known volume for

adding the desired amount of sodium to the Loop II surge tank. The ratio of
the quantity of sodium to the zirconium area was 2.7 grams/inch2_ maximum°

The vacuum-argon manifold used for the 15-pound sodium hot trap was the same

as that shown in Figure 5, The hot trap was outgassed at 400°-600°F for about

100 hours until the vacuum system pressure was less than 10 -6 tort. A

quantity of sodium weighing 12,8 pounds was added to the hot trap and
gettered for i00 hours at 1300°-1400°F_

B.: Alkali Metal Handling System

The filling, sampling and analyzing operations required to produce
pure sodium in the 15-pound hot trap were the same as those used on the

5-pound hot trap for Loop I- the exceptions being the source of sodium and

the hot trap size_ An additional problem encountered in Loop II was the

sampling and analysis of eutectic NaK.

Eutectic NaK was used in the Loop II pressure transducers The NaK filled

transducers were supplied by the Taylor Instrument Company, Rochester, New York

During each transducer filling operation a NaK sample was obtained to be analyzed

for oxygen and metallic impurities. The NaK sampling apparatus is shown i_
Figure I0_ The sampler consisted of a capillary fill tube_ an expansion coil

to compensate for temperature changes, a sample section composed of i/2-inch

schedule 40 pipe and a right angle_ cleanable; valve through which the sample
was introduced into the analytical apparatus via Swagelok and "_'-ring joints.

All 3ampler parts were austenitic stainless steel, All sampler joints were

TIG welded,

-15_
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The transfer of the sodium from the 15-pound hot trap into Loop II

involved a more complex system than that used for Loop I,. The apparatus

used consisted of a purification system dolly which was portable and a

stationary transfer - sampling - disposal system which was connected directly

to the loop. Figure ii shows a schematic diagram of the components of the

loop fill system, The vacuum-argon manifold and the hot trap were enclosed in

a portable dolly with an oven where the hot trap was located. The transfer

section of the fill system contained a by-pass sampling section_ a disposal

tank_ the necessary transfer lines and an oven heater; and was entirely en-

closed by insulated walls_ making an oven of the entire section enclosure,

Figures 12 and 13 show the hot trap dolly and transfer sections_ respectively_

prior to the filling operation. All items which contacted sodium were austenitic

stainless steel. All connections were TIG_.welded-except_ . referr.ing to

Figure ii_ between valves L and S_ valves D and E and valves I and J_ where

Conoseal* tube unions were used.

Using Figure ii as a guide_ the general loop filling procedure was as

follows. The sub-operations in the procedure included: Installation of the

sampler in the transfer section; connecting the sodium and vacuum-argon lines

between the purification dolly and transfer section; helium leak checking the

entire filling system cold; outgassing the transfer _yste_: at 250°-350°F until

the pressure rise rate was 0.95 micron-liters per minute and helium leak-checking

it hot; flushing the transfer system with sodium_ then sampling and analyzing;

filling and flushing the loop with sodium_ then again sampling and analyzing.

The sampler was installed_ the purification dolly was attached to the

transfer section and helium leak checking revealed no leaks at a sensitivity

of 5 x i0 -II std. cc of air per second. The fill system was heated to 250 °_

350°F_ and outgassed and helium leak checked to meet the previously stated

standards. The charge pot was filled with sodium and about one pound was

flushed through the transfer section into the disposal tank with the sampler

isolated. Then another pound of sodium was flushed through the sampler into

the disposal tank, The sample was removed and analyzed for, oxygen and found

to contain less than 20 ppm, The charge pot was then refilled and emptied into

the loop surge tank. The loop was flushed by circulating the sodium at 500°F

for one hour_ after which the loop was dumped into the surge tank and the

sodium was sampled into a new sampler installed between valves I and J in the

transfer section° Subsequent analysis of the loop flush sample indicated that

sodium was of the. high purity needed for loop operation. A more detailed

procedure is presented in Appendix II.

Co Analytical Results

The apparatus used for determining oxygen in the sodium and NaK by the

amalgamation method is shown in Figure 14. This apparatus was equipped with

a vacuum system capable of blank-off pressures of less than 10 -7 torr and a

high purity helium or argon source, Solid samples were extruded and dropped

into the reaction section using a hot wire cutter. Eutectic NaK or Other

*Aeroquip Corporation_ Marman Division_ Los Angeles_ California.
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Figure 12. Loop 11 Purification System. (Orig. C64061828) 
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Figure 14. Amalgamation Apparatus for Determining Oxygen in Loop 11 
Sodium and NaK. (Orig. C64041574) 
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liquid samples were introduced through cleanable, "O"-ring sealed adapters.

The basic difference between the apparatus in Figure 14 and that shown in

Figure 7 is that the sliding seal cutter shown in Figure 7 had been replaced

by a welded, stainless steel_ bellows-sealed cutter. The analytical results

for oxygen and metallic impurities in the Loop II sodium and NaK are shown

in Table II, as are the purity specifications for sodium.

The as-received sodium had a rather high average oxygen concentration

and some of the metallic concentrations were higher than expected. Following

hot trapping and all subsequent handling of the Loop II sodium, the oxygen con-

centrations of the various samples were quite low as were, in general, concen-

trations of the metallic impurities. In both cases, the impurity concentra-

tions were lower than specified. Thus_ Loop II was provided with sodium of high

purity according to available analytical techniques.

The NaK sample obtained by Taylor during the filling of the Loop II

pressure transducer was not taken in the prescribed manner. This resulted in

the loss of a large portion of the sample in preparing the sampler for analysis.

Therefore_ the NaK quantity available was sufficient only for one oxygen

analysis. As shown in Table II, the oxygen content (5.1 ppm) of the NaK was

quite low.
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IV. PROTOTYPE CORROSION LOOP - POTASSIUM AND SODIUM

A. Purification

Two hundred pounds of high purity potassium were purchased to SPPS

Specification No. 01-0039-00-B (7) from Mine Safety Appliances Research

Corporation, Callery, Pennsylvania for use in the Prototype Loop and sub-

sequent corrosion loops using potassium. Although this lot of potassium

was very pure, according to both the vendor and our quantitative analyses,

it was nevertheless processed by filtration, hot trapping and vacuum
distillation.

As stated previously, all filtration operations were accomplished through

in-line filters composed of sintered, Type 316 stainless steel with a 5-micron

average pore size. Filtration was performed after hot trapping and again

after distillation.

The hot trapping was done in a titanium lined_ zirconium gettered system_

in this case_ of 50-pound capacity. A view of the 50-pound capacity hot trapl

components is shown in Figure 15, prior to final assembly, and assembled in

Figure 16. The angle pattern valves were Hoke HY473A (cleanable)_ the

auxiliary gas valve is a Hoke TY445. The i/4-inch OD thermocouple well and the

i/2-inch tube extending into Zhe hot trap are for temperature and level

measurement. All parts_ except _he gettering materials, were austenitic

stainless steel. The getter bundle was formed from concentric cylinders

spaced i/2-inch apart, The ratio of potassium quantity to getter bundle was

5_5 gms/inch2_ excluding the liner surface.

The hot trap was loaded with 46.5 pounds of potassium as determined by

direct weight measurement. The gettering operation was carried out at 1250 °-

1300°F for 50 hours. After hot trapping_ the potassium was outgassed at

350°-465°F for about two hours to remove any hydrogen present.

Before the distillation operation was carried out_ the hot trap_ the

vacuum-argon system and the still were assembled together on a portable

dolly. The assembly is best shown by the schematic diagram in Figure 17 since

it was impossible to photograph the assembly to show all the components

adequately.

The vacuum-argon system consisted of an argon supply section and a high

vacuum system which could be attached to both the still and the hot trap.

Matheson*_ ultra-high purity grade, argon was used. Viton "O"-ring sealed_

bellows type, stainless steel valves were used in the argon section;. All

connecting piping was austenitic stainless steel and connections were TIG

welded except for the pressure gauge and the thermocouple gauge threaded

connections_ where teflon tape was used as the sealant.

*Matheson Company, East Rutherford, New Jersey.
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Figure 16. Hot Trap for Purifying Potassium for the Prototype Corrosion I Loop. (Orig. C65021030) 
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The high vacuum system had a General Electric_ Model 22TP250_ i00

i/sec_ triode_ getter-ion pump:backed by a cryogenic pump and a mechanical

roughing pump. Ultra-high vacuum valves (welded_ stainless steel_ bellows

type with OFHC copper seats)_ and high vacuum valves (plate type welded

bellows and viton seals) were used. Bellows were placed in strategic

locations to reduce stresses on the connecting flanges. All connections

between the high vacuum system components were made with OFHC copper

gasketed Conflat* flanges.

The potassium still consisted of a stainless steel boiler_ a Cb-lZr

condenser and a Cb-iZr condensate receiver. The boiler section was heated

circumferentially by hand heaters to promote surface evaporation. The

condenser was a coaxial type_ containing an inner Cb-IZr tube such that

all condensate which entered the receiver contacted only Cb-lZr. Figure 18

shows the condenser inlet with the inner Cb-IZr tube protruding from the

stainless steel pipe. The outer stainless steel tube of the condenser was

attached to the Cb-iZr tube by a brazed joint. Copper cooling coils were

wound on and brazed to the stainless steel condenser pipe. During distilla-

tion_ the annular space between the tubes was filled with potassium which

acted as the heat transfer medium for rejecting the heat of condensation.

The receiver was equipped with a viewport_ thermocouple well and dip leg.

The dip leg was attached to a stainless steel filter and a Hoke HY473A

cleanable valve. A view of the still prior to assembly is shown in Figure 19

and after assembly in Figure 20.

After assembling the Prototype Loop potassium purification system on

the portable dolly_ the high vacuum system and the still were baked out

and the distillation operation was carried out.

The high vacuum system was covered with a portable oven and baked

out at about 200°F for 94 hours until the pressure rise rate measured

at room temperature was 0.9'micron-liter per hour.

The still was baked out for two weeks with boiler temperatures ranging

from 500 ° to 800°F_ condenser temperatures ranging from 300 ° to 550°F_

and receiver temperatures ranging from 250 ° to 350°F. The ultimate low

pressure obtained in the still was 3.9 x 10 -8 tort with a pressure rise

rate of 0.4 micron-liter per hour at room temperature.

The distillation was carried out at 500 ° to 600°F. The condenser

temperature was maintained at 250 ° to 350°F with an air flow rate through

the cooling coil of one pound/hour. The receiver was held at or below

the melting point of potassium. About 27.5 pounds of potassium were

distilled at an average rake of one pound per hour. The resulting

distillate was sampled and analyzed by the methods used on the Loop II
sodium.

The Loop II sodium purification system was used to purify the

* Varian Associates_ Palo Alto_ California
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Figure  18. Potassium S t i l l  Condenser I n l e t .  ( O r i g .  C65040929) 
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Figure 20. Potassium Distillation Unit After Assembly. 
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Prototype Loop sodium after installing the apparatus in a permanent dolly.

Figures 21 and 22 show the hot trap and vacuum-argon control panel in

the permanent dolly respectively. The hot trap was again filled to near

its 15-pound capacity. Gettering was performed at 1275°-1375°F for 120

hours. Sampling and analysis were performed as described previously for

the Loop II sodium.

B. Alkali Metal Handling System

Since the Prototype Loop System is a two-loop system, a dual transfer

system was required for dispensing the sodium and potassium to the

separate loops from the purification systems. Figure 23 shows a side

view of the dual transfer system with one of the side panels of the oven

removed. Figure 24 shows, schematically, the arrangement of the components

of the transfer system for the potassium and sodium sides. As shown in

Figure 23, each transfer system contained a charge pot of known volume,

a disposal tank, a sampling valve and the necessary transfer and vacuum-

argon lines. The purification systems were attached to the transfer

system as shown in Figure 24 by the usual TIG welding techniques. The

spatial arrangement of the entire system hook up is shown in Figure 25,

including the high vacuum sampler. After connection, the entire dual

transfer system was helium leak checked both hot (250 ° to 350°F) and

at room temperature and found to be leak tight at a sensitivity of 5 x I0-II

std cc per second of air.

The transfer systems were baked out at 250 ° to 350°F for about one

week until the pressure rise rate on the sodium side was 0.3 micron-

liter per minute and that on the potassium side was 0.9 micron-liter per

minute.

The procedure followed in filling the loops for the Prototype Loop

System was the same for each loop and almost identical to that used

for Loop II. Referring to Figure 24, a brief description of the procedure

is as follows. The transfer lines between the alkali metal source, the

disposal tank, the loop and the charge pot were evacuated and then filled

with alkali metal. Then about three pounds of metal were drained from the

charge pot into the disposal tank using the pressure change method previously

described° The charge pot was then refilled and a flush sample was taken

for analysis°

The sampler used in this case was of the same type previously shown,

but was designed for high vacuum use and is shown in Figure 26.

The oxygen content of the flush sample was less than 20 ppm, so the

charge pot was refilled and its contents transferred into the loop

surge tank. The loop was then flushed for at least an hour at 500 ° to

700°F, after which the loop was dumped and a surge tank flush sample
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Figure 21. Sodium Purification System Showing H o t  Trap, Charge Tank, 
and Oven. (Orig. C65041402) 
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Control Panel of Sodium Purification System - Prototype Loop. 
(Or i g . C6504 1401 ) 
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Figure 23. Sodium and Potassium Transfer Systems - Prototype LOOP. 
(Orig. C65040926) 
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Figure 26. Alkali Metal Sampling Device. (Orig. C65073022) 
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was taken for analysis. For detailed procedures for filling the Prototype

Loops see Appendix III.

C. Analytical Results

The results of the analyses performed on the various Prototype Loop

samples are presented in Table III. These data indicate that the sodium

transfer system flush may have increased the oxygen concentration of

the sodium. However_ the oxygen concentration in the sodium was apparently

back to its original level after the loop flush, The metallic impurities

in the sodium showed no changes in concentration as a result of filling

the loop. Likewise_ the various potassium handling operations apparently

had little effect on impurity concentrations. Again both metals intro-

duced into the Prototype Loop met the purity specification shown in
Table III.

A sample of the NaK (eutectic) was obtained by Taylor Instruments

during the filling operation_ using the sampling apparatus shown in

Figure 10. The analytical results are shown in Table III. They indicate

that the purity of the NaK was well within the acceptable impurity limits
which are also shown in Table III.
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V. SUMMARY AND CONCLUSIONS

Purification systems and handling equipment were designed, built

and operated to provide the alkali metals used in the three corrosion

loop systems. The purification methods used were filtration, hot

trapping and vacuum distillation - the latter method being used for

potassium only. The handling equipment for Loop I was quite simple and

the pressure change technique was used to fill the loop. The

handling system for Loop II and the Prototype Loop included charge pots

of known volume for filling the loops and utilized oven-heated transfer

lines where possible.

The sodium, potassium and eutectic NaK used in the three loop systems

was analyzed for oxygen by the amalgamation method and for metallic

impurities by emission spectrography. In all cases the alkali metals

used in the loops were of the desired purity as determined by the analyses.

The hot traps and the still operated as expected with no real

problems encountered during operation. A complete set of drawing lists

and drawings of the alkali metal purification and handling systems for. all

three corrosion loops is contained in Appendix IV.
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APPENDIX I

COMPONENT EVALUATION TEST LOOP I FILLING

PROCEDURE AND SYSTEM

Contract NAS 3-2547
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COMPONENT EVALUATION TEST LOOP I FILLING PROCEDURE

The step-wise filling procedure to be used for Component Evaluation

Test Loop I is as follows; referring to Drawing SK56131-490, Figure 27:

i° Wrap all Cb-lZr parts of the test loop with aluminum foil and then

the necessary heating tapes over the foil,

2. Weigh the test loop carefully and record,the weight.

3. Check the loop valve orientation - the direction of flow should be

toward the loop_ i.e._ the bellows should be on the loop side.

4. Attach the loop to the filling system with a 3/8-inch stainless

steel "Swagelok" fitting.

5. Tighten "Swagelok" fitting at valve 8. All other connections between

valves and fill lines are welded.

6. Attach thermocouples to loop at four locations to assure that the

loop temperature does not exceed 250°F during filling.

7. Wrap valves_ fill lines and hot trap with heating tapes rated at

500°F maximum.

8. Evacuate fill lines and gas lines to 50 microns with roughing pump

only.

9. Close valve 5 and backfill to 17 psia by opening valve i.

i0o Repeat 9 and i0_ four times.

ii. Close valves i_ 2 and 3_ open valve 5 and turn on diffusion pump

when pressure reaches i00 microns.

12. With valve 9 still closed, pump the fill system down to 1 x 10 -4

torr and add dry ice and acetone to the cold trap flask.

130 Heat the transfer system and loop to 250°F and outgas until the leak-

up rate is less than one micron-liter per minute.

14. Open valve 9.

15.

16.

Evacuate entire fill system and loop and determine the leak rate -

maximum permissible leak rate 1 micron-liter per minute.

Close valves 5 and 6 and backfill to 17 psia with argon. Open valves

2_ 3 and 7 and readjust argon pressure to 17 psia.
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19.

20.

21.

Close valve 1 to argon supply.

Open valve 8 and fill loop until pressure drops to the predetermined

pressure (pressure change that indicates i00 grams of sodium trans-

ferred) then close valve 8.

Open valve 6 to clear fill lines and pressurize loop.

Close valve 9.

After fill lines are cleared close valves 4 and 6. Check valve 9

for closed position.

Break "Swagelok" fitting to loop after sodium has solidified.

Plug "Swagelok" fitting to sodium sample tube until ready for

analysis.

24. Clean valve connection to valve seat using water or steam depending

upon the quantity of sodium involved. When clean check the wash

water for alkalinity with phenolpthalein.

+
25. Reweigh loop - sodium weight should be ll4 grams - 10%. Step 18

involves the use of a pressure change technique employed in SPPS

and described in Specification 03-0018-00-A (Reference 7). This

method can be used for small quantities of liquid metal in the 20

to 200 cc range with accuracy of _ lO_.
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APPENDIX II

COMPONENT EVALUATION TEST LOOP II FILLING

PROCEDURE AND SYSTEM

Contract NAS 3-2547

-55-



l

o
o

o
4_

0

2

"M

0

0 0

o

o

oO
0

o

0
0

¢q

.M

0

,--t
o

_>

0 0

@

@

0

_8

o _

v

@ o
:> .;-I

0

• o
0

¢x1

o

o

o9

o

-_ -, • _ _ _ od
o 'o _ _ 0 0 i> .,-_ _

.t-.I

o _ c_ o _ _'_ o_ ._

•_ o _ • o •

•_ _ _ o _ oo _ o

+_ -'_ _ _ _" "_ • _ +_ _ _ 0

0 •

to _

I .,-t _>_

m _

0 ,._

•_ o c_
4->

_ _._

0 _

4

I

• l:l •
In _ 0
0 0._

0 +-_
cO 00"l_

00.M •

l_ _._ 0

•_ 0 _.

-56-

o

_o
o o
• o

to
o I
I o

,-I

_>_

d

I

o
o

c_
E_ • o_

0

4-_ o _-_

b.O._ m •

c_ _ _ O_

l=l 0 0

• _ •

_.__
=_ :no o c_

v

I

I

1
I
I

i
I

i
I
1
I
1
I
I

I

I

l
l
I



I

I

I
I
I

I

1
I
i

I;
0

I

I
I

I

I
I
I

t
m_

J

(9 o,4

o

mO_ m
0 _-]_
_L_ o

• m _ o

_ N

•4._ o,1 _..._ r/l
•_ _,.,_ _ _

t_

I

i

gl

0

o
o

• _ .r-i o'_ •
o_ 0

0 _ _ _ -._

-_ o 01 I
_ _ -_._ _

_-_ _ .,_

• •

:) bO 4._ • e0

_ :3 _._ ._ El 0 '_,
O_ 0 r_ _ _ E_

-57-

o

©
b_

J=
o

o
,_3

o

o m

_ 0 _._ -_ _

-- r_ _._ ,_ ._ .El •
e_ r_ 4_ 0

.g
0 0 .,_ _=_ _ 0

l> J::_ El J_ 0 .,-_

0 © 0 O _ ._ 0 _ b.o Cz, _
,-_ .El _ _ .,-_ .,-_ ,-_ ,_ _ • _ 0

0 _

-_..I

r,.4 _

q'_ m
,...-4

0"_ -I,0 £
0



"ooo
o

o_

¢

¢

b_

b_ b_

c_ 0 _ '_

..Q :>

0 c_ "0
,._ .,-_ _ _

•_ 0.,

0 0
",-_

_ d

• ul

<_ _ o

_>
@ ,-I

_> ._

o •

o

c_

"_0
0

0

_od

0 o o

.M

"_ 0 .M

m _
o .M o

c_ _ o

o

• • _ •

o o_

o of>

o<

_ o
4-_ _ 0

CO

0 0

0 • 0

_ C_

0

'_ _ 0

0

0 _ _ 0

-,_ _ _ 0 _ 0

I:I • • • C_

0 _ B: 0 0 l> 0 ,nl

0 +_ 0 _ 0 0 •
_0 0 0 _ _ _ _ 0

-58-

I
I

I
I
I

I

I

I
i

I

I
I
I

l
I
I

I
I
I



I
I

I
I
I

i

I
I

I •

I

I
l

I

I
I
I

_o
-,'I

0

o

.u .M I

_ o •

_ _'_ .,_

_m m
C _m m

0 _ o_1_

o

I:l I
_.H •

_ o _

_ o o
c_ ._

_M o

ID m r/l
_ p m m

o

i:l o o

.r-I
t_o'l O_

_ _ 0 0

_c_ m
o_-_ _ o

_-_ o o
_D

o_gg_o• N

o
o N

o _

•r-I -r.I "_ _ " CO

0 _ tg

0 _ C

_00_ _ 0

_ o
=__ •M O_

_> o,-_ _ o._

l> _ • • •
0 O0,nl " _0

-59-

o"o

E

o., .IJ

v V V V V



I

I

o

I

I

I

o

o
o
0
t_

0 C ._ 0 '_
•_ _ _-'_ • _ 0 _ _

_ '_ 0 ._ ._ -_ _ 0 0
•_ • _'0 • _ 0 ._ • '_ • 0 0

•;_ _ o • 0 ._ _ _ _ _ _ _

_ _-_ _ _ _ ._ _ _ ,._ _ _ _1 -_ o_ _ _-_ • .,_

_0 _ O0 O_ 0

I

• C _
C _ c_
o_

oo |
N "_ 0

|0
_-_ i

I
0 0 _ _

,._ _ ._ _

I

I

I

0
.,-4

8

-60-

I

I

I

I



I

I
I

I
I

I
I

I
I
, il
'i/!

I
I
I

I

I
I

I

c_
R

0

f

P4
,.O

_ 0 0

I-4 r,H g2

0

N m

_ _._

m 0

o .,.4 ,._

_ 0 _r/1

0 0

•,_ x:l 0

,--t

,_o
O0
0

O0 =

C)
Q b_

I =

"0
,.el •

0 "0 I_

0 ¢_
"0_

_'_ 00_
_ _>

-_ 0 _ .,_

"0 _ _: :> l_ _

r..)_ _-,0

x._ _:_ .,-4 _ rJ

J
0

0

t_
J=
0

.PI

O

•'_ _; "0
0 _

0 "0

_ 0 "-

•_ 0 _-_

_ m
_ 0 _ _

m o..Q o

• • "o
• ,El

0 "0 0

• _ :3 0

I

t_
0

u"
_d
R _

m _
o

N

-61-



o

o
0

o

c_

0 _ 0 -_ _: _.._

• b_

_i cq 0 t_ o _I :> _ t_ _ 0 _ o _ _• _

_-_ _ o _ _ _'_'_ _ _ _ o_
4-_ 4-_ o

o eo

'_0 t_ CXl O_

I:

,.c:l _ 0 b.0 _,,-._

N: .....

q_ ._ ._ ,_ tel: ,_

0 '_ _ °_

•_ _-_ _ _'o

l_ _ _ o .,-_

-62-

_ 0 0._ _ •

m_ _ m _ B

O_ _ 0 ,-_ ,._ '_
• 0 I 0 0 _ 0 _ •

_ _ _o ._ I _ _-_ _ t_

o
b_

: 0
cn 0

0
0 .H

0

m

m_

1

I

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I

I



I
I

I
I

i
I

I

c_

o

'II

I
I
I

I
o

I

I

m b/) o
_ N N

,-4 _ _I _C) 0

_ t_ -_ • 0
0 +a .l-_ _

_o_ _ _
_2 _ _

,4

o
0

-M

.M

0

0

r._

g -63-

v v v v _-_



n_

o

o

._o

o

m

0

<;=o
o
0
I '_

o

.H

0 cd

• _-i •

;>.N 0 0 c_ _"
o_ 0 _ _ 0

_ c_

,._ _ 0 0 0 '__ o .. _ o = _

o _ o • • o _ o._ o 0 • o

0 _ _ _ 0 +_ 0 _'_ 0 m _ _ 0 o 0 _:

o

_ IE _ m

o o 0 (n o
•,_ ._ • 0

•,_ _ ._ "0 .,_

=l o 0 =l _.=l ._ •

_ ._ 0 .._ 0 _ +_ I_

-64-

,--I

•,_ _ • "_ .,_ r_

• =l o .el o

o o 0 • _ _ 0 •

0 _._ _., _.,-4 0 0 0

o

• 0., .,_
o o
o +_ •

o

=._ 0

+_ 0

q.-i .,-i

=l -0 =l •
• • .,_ 0

• o

J

I

I

I

I

I

I

I



i

I

I
I

I
I

I

I
I

I

i
I

I
I
I
I

I

I
I

i!

i

. _ "- Z_

I _- I m I a t_ I o I m I ._

-86-

I--I

o
o

o

o

4_

o

o

o
0

r_

0

0

0

r_



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



I
i

I
I

I
l
l

I

I
I

I
I

I
I
I

I

I
I
I

APPENDIX III

PROTOTYPE CORROSION LOOP FILLING

PROCEDURES AND SYSTEMS

Contract NAS 3-2547

-67-



i

g

i-..i

O

O

,<

i-.i

i-i

E-

o
o

o
oM
o

.M

O

O
[/l
O

O

,<

.M

.M

O

t_

oM

O
.M

c_ o

q-I

X X
O

r_

<

I
o
O
i

_ ,.c:l

O .,-i

O .M _., N

• .M 4-_ '_
O t..} O

O _

0 _ .,-4
•M _ O/ G'l

0
b_

•M _ m 0

O_ _

_ 0 _

,_' l> "O i:_,

+_,-_ _ _ 0

• o

•_ _ O _:

_;_ _-_

0 ,.4 m o

_ o o

c_ o _ o._

_ 0 o 0 _
O_ 0 o _

0 0

0 I -_ bid
00 0 _
00 ,._

I I

_o _ :_
•_ O o

_o

0 _ ,._
_0 0-_

-_ 0 _

_+-_ _ 0

@

•r,t 4-.)

I; °g_

:_ 0o1_ o_ o

d

"o o

o I ,-_ .M I
•,'40 -_'OO
'_O _O

I 0 0 I

t_o _ _oo O
I .M 4-_ I

c_ o _ o

0 0 _ 0
4-_ "M O., 4-_ -M
O 4-_ I

_ O

-68-

d

_ o

•,-i O_

o N

_._° _
"_O _

["4NO N

_o _

g
cxl

@

b_
._.i

O
4=:,

q-t

•,._ _ co _ _

0 @ @ 0 .,_ ,-_

_'_ "_ .M _ r_

_ _ _ _ 0

0 _ _ _
,-_ 0 -_ _ o o c_

I _.1
0

"_ _ _m Q

_ .M .Pt

o o _:_
,._ _ ._ N

4

I

I

I
I

I
° o I

_'_=_ I0 -_ • c_ _ q-4 o
_ _ _.H o

I

o_o _ I_ _ _ _ o
_0 _ • _.,_

• l_ .0

!
• o o

v

I

I
I
I
I

I

I



I

I

I

I

I

n
I

I

I

I

I

I

I

I

I

o

o
o

o

o

o

o,I _ _ "o +_
I _ • _ I_ _
o o _ ._ _ o

o _l m > 0
._l _ ._l _ o
_._ .._ .el • _

.._ ._ _ _ ,-4 _

c_ "0 0,._ _

_ _ o
0 E _ 0 0 _ _ -0

v
o

o

"o o _ ._l • o _l o _ • • l_

> +_ _ _ _ > _ _ _ 0 •

> _ _ 0 tm 0 > 0_ +_ 0 ._

0 _ l_ t_ • _--_ _ 0 0 I_ '_ _ _

-69-

o
>

t_
>

0

4_

0

o

o=d

v

_4

o

_4

v

I

o

0 m
m i1)

0
> ,-_

,%_o

!



0
0 0 ,._

4.-_ ,._ o
0

"_ _ _r-_
_ 0 _o

"0' _ _
• 0"_ 0 0 0

0 _ _ 0 _1

_ o • 0

0 _ _ 0

• • _ 0 •

0

_o

0

0

0

4m

_4
0 0

0

0

o
0

0
I 0

I "0

0 _ t_ • 0-_ 0

o'
q_-'_ _ _ 0 _

_ _l .,_-_ _I I .tl l-i _ _
O0 R _ 0 _ _

bJ_._ _ 4= 4-)

_ 0 _ _ _ "_ _ _l 0

0 R • N _ -_ • o _l o _l

V V V

0

I

0
l_l 0 0 _

0 CO 0

0 "_

_l _ 0

_'_ O •

-_ _ .,_
O -_ -_ c_

O
O ._ O o _.£

,..el ,.COo

•H _.0 CX]
4-_ Cq

V

-70-

"O

0 _ ._

I _
0 _ 0

0 0 _

o_ _

4_ "_ 0

R _ R

0

•H 0

B: _l _ ,'_ 0
O 0 _ -_

_ 0
0 0 _xl [/1

O .,_ _ C_ .,_

_ o o_
•_ _ -- _ •

•_'_ 0 _ _l _

'_ 0 0 0 .,_

"_ I 0 t_ 0 _-_

V V

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



I
I

I

I
I

I

c_

a il
ii o

I

I
i

I
o

o

C

I
I

0 ,.o 0.,

•"0 0)

•M _1
"o

,-q @
_ 0 •

o_ • 0

"o O_ o ,-_

•,_ _ m
r-I ._

_) _ _ 0
l_ o 0

@ o .M

4_ "_ 0

_ _ .,._ _,

O
o @

_ o

_ m _o

,--i o .M ,--I
•,_ _ ._ •
_ m N

"o -_ _._ 0

_'_ _

o o_

_"_ o

0 _._ o

_ _ 0
0._ 0,_

_D b_
0

_-_

o "_

@ _ o • _0 0
"_ _ .._ _ o _ _

_ • ,_ 0

_:_-'_ "._ -_ 0
•._ ,-._ '_ 0 _ "_ 0

o

4o •
t_ 4o •

o "o

o

0 0 0._

-M 0
,.el "0 _ ,.el

0

I

•M ,---I 4-_

O

tn..0 ,--_ •
0 _ O_

m _ 0

_ N d

,-_ _ _ b_.,_

-,-_ O_ _ .,_

•,_ ,_ _ 0
_ _ -,_ .._ _

I _ o

to I
m

•_ o

_.__ 0

o 0 o

4o O _
_ 0._ 0 _

,-_ 0

-_ _ ,-_ _
"_ 4o O

O'_ 0 0

_ _ _-_ o
•,_ o o c_ o

_.,_ _
o o o ._ 0

o

m

_l_ t_.M
•_ 0 0_:
4._ ,--t

• _C_

o _ _

4-) 0
t_ _ _ 0

c_ _ • _>

0 _._ _
_ 0 O 0

4o 0 _ 0

•_ _ 0

-71-

.PI

G9

d)



_o
.r-I

o

O!

-72-

r_ 0 ._

0 _

•_ o

o _

_._ _

•. _IN m
_IL) o

r_

I

I

I

I

I

I



i
i

I
II

II

I

0

,it

,i
I

i
i
I

I

!
!

o

o

o
o
0
I..i

o

o

8

o

o

0

v

o

0
o

4_ -r"l

[q
•_ o

• o

o
v

o

c_

o

N _

_ m
-_ 0

_._

_,t 4-)

v

o

o
,nl o
o ,nl

o
o

• •
o

o

o
o
_o
0

v

o
[/)
0

o

o

@

4J

o

g_

o
o
o

.r-I

o
[q

h

gl

o

o

o

o

,._

o

o

o

r-I

._1

-r-_
v

o

o
o

o

_o

• o

r/1

• r/l o

v

-73-

o

t_

o

o

0

v

r-I

o
t_
o

o

o

o

c_

o

o

o

o

o

o

c_

o

o H

o

o 0
0
I "o

o
o b_

o
"0 g_

0 _ _

"o

o

o

0

j >_-_ o
-_ 0_ i>
c_ _ _._

o ,£I

• ._ 0

"0 _ 4_ 0

_° _
,_l _ 0

_ b0

• o o

o o _ _l r-_

,.Q ,_ ,.Q
v v v v v

o
o

4_

_o_

_4

o

• o

0
0

o 0_

o -_

4_

-g
v

,--I

r._

_4



I

_J

o

H

o
o

t_

0
r=l

0

@

o

°_

o

o

o

r_

r_
0

o

0

0

# .4

o

o_
.,-I

0

_1_0 _
0 ,,.-(

_,_

•,_i_ _

_ o

#
r-t

-74-

m
i¢)

_4

o

o

o

o

.r.i

I

I

I

I

I

I

I

I

I

I

I

I
I

I

1

I

I

I

I



I

I

I
I

I
I

I

I
I

I
I

I
I

I
I

I
I

I
I

t.-4

I

@
;>

r-I

;>

@
rM

o _ d

@
• N

"l:J

o
.r-'l

@

0

d

•,_ N N O N ,--.I

_ _ .,._ '_ o

•,_ _ c_
•-, ,-I @

_ _0 _ _ _
O_ _ _

_ o._ _._ o

v

-75-



- , oI_i..I

_i_l_l_i_-

-l-I IT

I _ I

@ ."

-76-

I • I _:

_J

o
.M
4_
a_
o

,M

.M

°N
m
m

.t-J
0

Q
0

_d

°_
I-t u

I

I
I
I
I
I

I

I
I

I

I
I
I

I
I
I
I

I
I



I

I

I
I
I

l

I

I
I

I
I

I
I
I

I

I
I

I
I

i _ i, ., i

I _- i w I

_-J

J •

=

i ,

al_ I u I m

-7?-

.M

.M

c_

.M
r-_



i
O

i-=1

x

i-.i

O

g

O
.Pi

.PI

o

I I_, I
_o

0

I '
0

o
o
O

=o
.r'l

O

O

O

O

I _ _:_

._
"t3 ;4_

o

= d

o_o_

09

O

=
_0
.r-I

O
O

O9

O

O

O

O
•_-I •
O •
._-I

• •

.r-I

_O

o

o

._-I l>_
'13
0

_4

o

.ml

o
o

O

• O
> ._

> _-_

•_-i •

• >

gl

4=
o •

H

.r-I

O ._

I _
O

_1_ __

•HIPt =

o1_.=
_1_

"_lm
4-_ H

O
O

O
O

4-)

o d

o _

0
N ,--4

4..)

• o

4-)
o ,._l "o

X _

m _ • m
O >

.El _ 9-_

4..) P-i P.I

0

=

.= • .t:l "_

_ _ > • _I 0 _-_

•_ _ O .H _ = _ > O "_

_5_._. o_ •

o > > _ t_ _ _ _

,._ o r'_ _ • • O o rJ

= ,._ ,-_ .t_ .H _ .El El • O = •

o

u_

_g
.r'l

0

I

I
I

I
I
I

I

I
I

I
I

I
I
I
I
I

I
I

I



I
I

I
I

I
I

I

I
I

I
I

I
I

I
I
I

I

I
I

0

l--I

0

o

.M

.M

cd
@ ¢_ I,.,

@ @ 0

m N

o_.,_

"M

;-4 _ I,-I 4-_

0 o oq_
_ _ 0

d

o

o

0 _.
.,-I

ctl 0,..4 0

0
_1_1_

_I_I_
_I_II_

_1_1o

"M

@

-M

o

@

@

o

@

c_

od

,Z

°/

"M

o

o

o

o
o
o

od

,=2

OI

"M

o

"M

4-_

@

o

o
o
0

@

od
-_ o

A

t:xO

0 _
0
_..._,

1::I

.r..I

o_

.-I

o

.M

o

o

'1=1
o
o
0

o

od
_ o

91
I=-Ii

°_,

¢)

-M

o

o

o
o
o

o

t_

od
_ o

A,

•i-I I

-79-



! i

il
¢

I _- I _ I a I I u I ® I

-80-

I

I

I

I

I

I
I

I

I

I



I

I
I

I
I

I

I
I

I

I
I
I

I
I

I
I

I
I
I

APPENDIX IV
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LIST OF DRAWINGS
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5- MflTE,_IALS:

(0,) ITEM 4" _ TYPE 304 55 5E,_R_LE$5 PIPE pEP. ASTM A 31Z- _lF

_b) ITEI_ 8 _ TYPE 30_" 55 TUSI_JG PEP. AS_'_'_ ,_2&?-GI

(.- ,tILL WELDING TO BE _N ACCOI_DANEE WITH ,(_,E. 5#EC.

5PP5-'9-1 , R,_OIDGR/)PHING OF _ELD3 NOT _t:-_l).

7- LE_K TEST PER. 5PPS -_(_ HO LEAKS ALLOI_EO

EXCEEDING ..5 x/O _° sr0. C.C. OF AtP_ PER SEC.

_- NUCLEAR PRODUCT5 CO., ELEVEL_tND OHfO

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES--

TOLERANCES ON:
2-PLACE DECIMALS +

3-PLACE DECIMALS +

ANGLES +
ALL SURFACES

MATERIAL-

GOVT OR COML ........

_ _ _AS ___Or ! _ .....

GE.........

SIGNATURES t¢ DATE

/.U,-

6ENER e_

AL ELECTRIC

TITLEAEGON MftNiFOLD,
POTASS;UM PURIFICATION SYSTEM,

PROTOTYPE CORROSIOM LOOP

CONTRACT NO :V_ _ - ._" _'5 ",; _,_

CODE }DENT NO SIZE DWG NO

_s__z_ D 94-1D544
SCALE '/4."= " WT c_ c I SHEET

OF

4 I 3 I 2 I OP_ _'>°_ b
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DESCRIPTION OR NAME
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BRACKET

5 pA c 6-_,.

"U"- BOLT

JUT I/,F - zO SST

WASHE,_ FLAT StY) J/÷" ssT
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• hi
GROUP NO. & QTY

ZONE I 1 2 3 4
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I 2 I !
REVISIONS

DESCRIPTION

DATE APPROVED

9410 _2 GI ___R822 _1

_. I_EAT

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES-
TOLERANCESON:

2,PLACE DECIMALSJr ALL
3-PLACE DECIMALS_+ SURF
ANGLES+
FRACTION'S+ I//_. X/

MATERIAL-'

I s I 4 I

/.?
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IZ_HS NO _.00

I_ZlS NO.

/[ GROUP NO. m OTY|GROUP NO. & ¢ffY

ASSY __ --

5HE_T

2 I I
REVISIONS

OESCRtFTtON

TITLE CHA fJGE

y/i// / //_

_SECTION Z_ _

_C._LE F(ILL _lZ_

INOTES :

1- .REMOVE ALL BoR_5 ,_0 5._P E_¢ES. _i_o

a- c_EcK -rms O_ENSION w,T, As-_U_LTF_ I_ _
TO IMSUR£ _ GOOD F.IT .

3" P,elX/T t Co_T SHOP PRIMER AAID I COAT GREY IRr'¢

Ht_I_EP-. "Come FI_IISH. iO_ _

,4-- CHECt_, THESE HOL-E$ WITH _I$ BUILT PIp/AI_ _-"-_i__ '_
A_SY. "_0 IA)FUR_" HOLES L_ILL LltJ£ Up WITI'_

V_LVE 5TE//I_;.

UNLESS OTHERWISE SPECIFIED DRAWN

DIMENSIONS ARE IN _NCHES .... _1¢_/ ____E___L_I__.
TOLERANCES ON:

FRACTIONS DECIMALS ANGLES DATE-_'-'-_O_'_

ALL SURFACES _ ISSUED___O_ R_/__¢_'_
MATERIAL _PPROVED i DATE

4 I i 13:

zz7
LEFT .SIDE P_IVEL -REhR
SODIUM PURIFICATION !
.SYSTEM

ISCALE _'-/" IWT_

I 2 I

I PRINTS _0

61_MEIIAI (_ |LECTRI¢

NSD
......... 51_-o-R- 6ffe_ .........

EVENI2ALE

Co_TR,_CT _ NA53-25#7

.... 941D525
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REaR VIEW

+ I • T---

33"

I

_OTE$ :

1- Ho_E I_CORP¢JRATEO + CRESSKILL, NiW ,JERSEY.

E-AEP.O_UrP CORP., M_RM_J DIV'._ _85 _N_ILE_ CALI_,

3-BO_TO_ _E_ Woe_S_ _UlNCY 71, _s$,

+4- v/_cuo M+ ELECTRONIC 5 CORP., PLItI_I_D, LOI_& /$_4_, _+Y,

5*_F_ER_L ELECTRIC COv V_(UUM _o_(k_r_ OFE_L_I_WJIp_
_CH_ECTADY 3, ILY.

*r s = _o-" s_o cc/_c oF _+A. Im"

_-+_LL TUBfkJ_ _%o FITTIN4i._ _0 IJr "?'ypE it(, $_r
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IDENTIFICATION

NO.
DESCRIPTION OR NAME

ASSY

PIPE 5 " 5CH 4G _ 30 ('o"

END CAPS J/+"PL^Te ,5%"0_

PIPE _2." 501, _cO _ 32"L_.

PiPE s/_"$CH. <-0 '_ 7"L_.

ELBOW 30" I/,z" 5¢H 4o PIPE

TuBIIJG t4"o.p, _ Uj"IO. ^ 3G"L_,

GETTER 5TRIp

GETTER 5TRIp

GETTER, 5TRIP

GET TEP- STRIP

LINEP_

_1 3
GROUP NO. & QTY

ZONE 1 Z I._ 14
ix I I

I
£

!

!

!

!

2
4-

.4 "

.q.

4-
I

I 2 I
REVISIONS

S*MIZONEI DESCR,_IONA TITLE" CHFt NGE

\

T?P Z PLCS,

EAy OTHEA STAJP

Iv TO /_ C 7" AS

,.S

NOTES'

I s I

ONLESSOTHERWISES'EO'EIEDI S,GNATURES_DATEDIMENSIONS ARE IN INCHES-- ORA*, I
_OLERANCESON.... Ca__e. eJ-£_ #+_'_J
2-PLa, CE DECIMALS + Ic_cKE° |
3-PLACE DECIMALS + | _,- _ ....... _--- -- --
ANGLES + , u¢o _ _

F, / I_,_ _I__ _ _ _ J_-_ -_,_
ALLSU.ADES _ I*_'--_------_ P/'_
MATERIAL- "_ ....... / _'-_ .t"
n_VTnR_M,'I"'fPE" _'/6 ST,_IULE_ ._'__ , ___ "_'__

G .............. - "

4 I _ 3 I

E.E.I

8ENERAL_ILICTRIC

..... __:_D _ _ __ _:_ _'VE'NI_4LE _ ,'_
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. SQDIUtvI__ _uRIFICATION_._SYSTF.J_
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:ODE IDENT NOt S,ZE IDWGNO IRIEV

'5_c ID 94-/L_527 I A
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NOTES:
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---F_.LACE_--

_:._B_ DIA. THRU

"4 _3-t01_E_

3.00

2

..... I .I.--I ...... 4 I- ._ 3
IDENTIFICATION DESCRIPTION OR NAME GROUP NO. & QTY i

L_t_i°'_4P4t BRACKET_°4s_T t tztz].-t I

I\ DIA . 13 DP LOC WITHIN..O.S

I \ OFI_UE Po5

_,k _ _-_8_-- 3_3 D_ATHROOC
\\ _//' wn._. o_ or tRuE

_ RC)U P

OTHER W_SE GAME
AS GROOP I

_DiAZB:[R U

S_CT_ONB - B

1- 5 I"_

I 2 I
REVISIONS

AMtz°NE TITLE CH4NG; ESCRI_ION

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES-

; TOLERANCES ON:

2 PLACE DECIMALS + .O 2.

i 3-PLACE DECIMALS

'ANGLES+_ 2_ = /
ALL SURFACES V

MATERIAL -

_ow OR CO_L ........

___5EE_ l_£T_/.d.l_'_ _ _
_L _:_TE_ .........

4 I

1

t

DATE APi_OVED

NOTES :
_- WELDING TO BE IM ACCORDANC_ WITH _E, 5PEC

SPPS-41, RADIOGR.APHI_G OF WELDS NOT REQO.

2- LEAK TEST PER SPPS-2_, NO LEAK$ ALLOWED

EXCEEDING 5_I0 "_° STD, C.C. OF AlP, PEA SEC.

_-ITEM _ PEP. ASTIr1 A _-o3-f-IT
_L- }TE_)5 3 &9 PEI_ Asrl_ A 1_7-(IT

3.2.1

SIGNATURES DATE S E II l II A L @ EL E © T II I l

D

mill

1"

/[,_.,_ CONTRJ_X_T NO. NA5-_-2E47

I 5ZZG owa No. _vD
SCALEh Wl"_._ ISHEET OF _

_, 3 J 2 J 9'4;/_ 75,/ 1
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5 !1.50 K

SYM

F B
I

REVISIONS

DESCRIPTION

° ,05
CN _ o08 g

TITLE CHAId_E pop

SHEET REV

i

DATE APPROVED

II -,_._0 0,O. x .¢3_.Z5 LUALL•_04" STAINLESS STEEL

- 5EAYtlL ESS TUB IW_,

r

Rot), _ ' //_

(_ IPLuG
SCALE

"-.12.

,0(,

304 5S T

2.X

iDENTIFICATION

ITEM NO.

©

I -,B

P

_3

@

i

UNLESS OTHERWISE SPECIFIEDp.7
DIMENSIONS ARE IN INCHES.

TOLERANCES ON:
I,d

FRACTIONS DECIMALS ANGLES

z + + oa_;3+
ALL SURFACES _/

NOTES

'I-RE/_OUE _LL- BURRS _, SH^I_P EOCE$

_ T_IPE ._0_ $s 5E/)mLE$5 TuBE 4 ST_./_ 2_1

TYPE 30'q-$$ BIII_ PER. FtSTltl A I&?-C=/T

3- WELDIIVG TO _E IN ACCOKDBHCE

_JITH _.E. 5PEC. 5PPS-41

RAO_o_R. APH/Wa OF _ELO$ NOT R_

4.- LEAK TEST pER, 5PPS-2_, Mo LEAK._
......... t_LLO_EO EXt.. EEDING $x tO -to

_TD C.C. OF A/P, PEK SEE.

• ASSY

ptuG.

DESCRIPTION OR NAME

TUBE

TOSE

3.2,4-

• GROUP NO.: _TY
ZONE I 2 " _ 4

x X X

_- i l I.
I

I

'MATE GOVl OR COML

TU 8E

SIGNATURES

DRAWNPaol R,ELLIs
CHECKED

/ p'f_

DATE1,-22"4 , ._RGkN E R A L LEocL E CTR I C. DEFT_ EVEkID/_LE

TITLE WELL - THER_OCOUPLE,

•:ALKALI METhL. TR_)iV_FER SYSTEM

CONTRACT NO. WAS - 3- 2 5 "_ 7 Re¢

CODE IDENT NO.

SCALE I/i

SIZE DWG NO.

::A 16 5 A 572 _

WT CALC SH EET
ACTUAL
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I
I

C

I G
_9_-) A4ATL.~ Z _,OS PB,_ 3_PPS -_PEC 5/7

I

M/IT'L-Z_O._ PER I/I

• ':1

-- /VI,_T'L-_A_IVESIU#I _ NO'TE 3
oxID_

77,27. MIN. PURITY LOETAIL A, (De,)

,SCALE 4/I

A

DETAIL A@_)

I 7

(_) M ATL- L-(,

SC.AL E 4/1 I/_

I 7



_ IDENTIFICATION

ITEM NO.

1 K5(_I_I'_OgPI

| P5

I4 1 F4
i51 ps
I_I pc
I?I ,_?

't .... 4-

ASSY

TU_E- O _' rE, e

PLUG -OUTE_.

PLUG- tN/YE #g

7"uSE - /NA/K,e
f/z /E_'

I....:#!.:._j,i

I, lI II

REVISIONS
DESCRIPTION

I DATE IAPPROVED

REF

'PE/_ 5PPS SPEC _FA

DIA

'-' -__o%_)P_

O_ PER 3PP$ .SPIFC37

THK _TK

l 6)_

I BEND TUBE t_EFORE WELDING END

P-_ OUT OF ROIJNDNE._5 OF" -I-UI_INP_ NC)T TO EXCEED .O&5 FIR

GRIT I_L._T END OF -TUBE TO REMOVE IN%LILA,'TION

4 WELDED END TO 5HOW NO LEAK.% WITH P_,P_O0 PSI OF

HELIUM UNDER MATS SP'ECTROIv'IE_'ER IN%PECTIGN

5 WELD PER 5PEC 5PP% -_A

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES--

'_ TOLERANCES ON FR#_CTION_ : +- _MATL- L- (o 05 PER 2PLACEDECIMALSJr _

45PP5 .SPE_ 39 3 PLACEDECIMALS±
SCALE /I ANGLES_+

ALL SURFACES

MATERIAL -

GO_ OR COML ......

SPPS APPROVALS DATE _E-- _'i_ _ __- ---

.......i___! ......................................... ,

SIGNATURES DATE

o' 3 I81I 5 4 I

a.Z._-

IEIEIIkI_ILICTIIII
C___I_L__ _ 0_,, _0c_E_EI_IDL_LF_._

T,TLELEVEL _ :

'RESISTANCE TYPE '":":,
___-5 4T --

;ODE IDENT NO SIZE DWG NO

D SKSg}_I -E_OF_
SCALEFLlLL WT_,_ ISHEEr OF

a I

W
T#

.9

.<
£

I
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glg I

I
B

UNLESS OTHERWISE SPECIFIED SIGNATURES DATE J_ | i I Jl A I,_ | L | C T lJ| C --

o,._.s,o.s.... . ,._MEs- _¢._Z'J.._.__,_. ,_,o o..-,..v,.o_L_ •iTOLERANCES ON:

2-PI.ACE DECIMALS _ ,0_ c._c_[ol ....................... I3-PI.ACE DECIMALS _ ............. TITL

ANOLES+_ '_,_,_.,_ .,......_. __,'_Nr,,_.n_,,_. --
ALL SURFACES %/ .........
-- '"_°"__.____C _ ?_-__-_J'.ALKALI METAL T/_,_NSFER 5YSTEWI--

_--- __ Z.._-(. D

......... CODE IDENT NO. SIZE DWG NO I
............... 941D "/55 C.

SCALE _'_ WT :,_,,_ ISHEEr OF "_'

s I 4 I °' 3 I 2 I_,DT,;_o°'_ I
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I _'_°_ _ -"-"'_"""I_ " __ ' |A _ IoI_1 i w --

I I' ! _ I I II _-.v} I E _ _ _.

I ' I II I -T_= _I . I I I I I , , . _LJ o .<.

Z _

I o I ul ._ ' Lr) ZL _..._u)
:r_: _-" _-_..._ B_= ,

' L__'-JL6,

I

-ls'_'_ \i__
i i, - ' ., .J,4, _ I

.__j I. (3 "" _- '

• r_-'_L _ _: _ ] :E
t I i

L__ ) i :-- UJ u') _ i i i

I ',''
'I ' _ z+, "') ,"_j ',.- o_:.o, :,_ ,

I ' "'-_ _",' _o_O
,I_.

el _,,,_+i _: -_ ,
O. _-o_ <o ,

l I _ _-'- (/) I
_-I ,o_)< z ', ,

cnuJuJ- _ '_ ._ '
i= _ = 'u_zn" o

i _ ,,_+I"_=E _ , _
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1

,

!
I

I
I

I

I
I

I
I
I

I
I
i

I

I
I

I

11

D

I lo I 9 , I

NOTE£:

1- TYPE - HIC,H pURITT("AN,_LYZl;C').

•_-T/4EP._CO O-4-orJ P51_. LA PORT_ , I_I],

3-Fr_lSE 80URDON TUBE CO. IUC. NEuJT-ouJ_ COWtJ.

4- VACUUM " ELECTRc_JJCS CO_P,, PLt_I_JFI_LO LOMGf¢;L/t_ t_,Y.

5 ° G. _. VI_CuU _f pi_(_0UCT5 OpEP-ATIOtJ 5C_EEiECTAOV $ IVy,

&- WELCH, CHIC_,GO/ ILL .

7" HOKE /h]C_ CRESS P(tLLj M, ...T,

- C/}RBoRu_JDUM CO,_ NI_GA_/_ p_LL9 , M, _/,

9 - #)EV/*DUT"f /_£ATJ_JG EQUIP [;PU,, _,_lE pr_DUCT$ CO_P.. W,_TEP_T_'U_, _S,

I£}- CptR0/CtALOX H'EATE¢3* EDUJI_J L. I_IEGA_J,D CRY,, P?Tr'$Rr;t_,_ E, P,It,

I{" G_ANVtLLE- PHILLIPS CO./ ]_tJLDER_ QOLOR_O_.

I_-SUJ_GELOK- C_A_FO_O FfTT/MG CO,, CLEVELAMO , OHtO.

I_- AE_ (_UIP CORP,_ MAP, MAU DJV,, LOS _N_ELES CELll _ ,

" _)- RLL TO_I_/G 3/E _ _,Z' 30+ 5ST OR, V_ <_,_ /0 oA scH "_0 F_PE 30_ S_

iS" ALL _,qLS _JELDEO _ COMO_EAL I 5t.UA_LO_ O_ VITOM _(_'_IIJG

?G- DO?TE"D LIWE5 SHOUJ "l"Eh) pO_tR_ TYpe COtJNEET{Ot_,

17- VAP'-IA _'l _5$OC/ATE5, P,_L_ _LTO_ CFIL_F.

f_- NUCLE,'_P_ PI_ODI_CTS CO., CLEVEL_MO OHIO

19-PAATHESOM CO., I _C,, JOLL_ET, ILL,

_..O- FLE_,(3M(E_. O_v. d_- CAL_JMET _ HECLA, {NE._ eARTLETT, ILL

2l - PREEISIolV SCI_JTIFIC CO., CHIEACO ILL.

I

I

L_
III

_ .i!!r "'@

I
IDENTIFiCAT]ON

ITE_ NO.

3_

35 C_Ta 5_857 _8

3&

57 5_R_s zo5

39 _O_EC R_.7_K

4_ (s_E _uorEi 0

47

4_

50 k_O#EL 951-500

5/
5. o _O_EL 19-..T@C

53 941DEg&

55 BEE _J*rE II )

5(- (_EE _o'_E 20)

58 c_T a_so_y

59 (_E_ Wore _? )
_0 f._ZB IG'(il

7

DESCRIP

I _I_c6 C-_'U_CT

ptPE I/:_" Sc_

UN_otV _/e T>

Co_osE_c u_,=_

V_L VE .Y." H_G_

v_

-_se _JOTES

BE_LGUJ; I"

_IIPPLE g _IT/

FLh_]CE eOr_T_

TE E l "

GE F¢at_._S

ZIRCUMIUM

HIG_ VACUUH

LI_ vii) LEVEL

PAESfiURE RE(

$_MtLII/_ 5Y

TE E. 2 _JIT_ C O

_EL(OU_& sY[

)1¢ _YS_'Em TEl.

FORE LI_E T_

FL_GE CONFL^T

LI(_UIO LEVEL

TIThNIUI4 L}

L- ........

p_JRI FI C,_ T

_YSTEM

DOLL

I0

I i



ENOTE18) =IL_E_ _uP_o P_lc_o_ 51_T_O3/(* $5r, L .....

i_l .... .___.__----

I? I .STILL POT _04-55r __

/8 I CoAJDEMS"E_ C_-I_¢ $ JO4t, ST

:o!..........-=
2._ I cnr e Te o+s

t
2.3 | ¢^T _ HY_mlA

a+ I c,.£ .oT£_Z
I

2_ i oT

2.7 | .....

Z 8 Ic_ • =?47 ooZ- 0_7
/

BI-_/rALLIC JoluT cb-IZ_ T, _e._._ r |

_o.f,o/zll COCO TR_F _, CC_F_^_ F_ l_s 1V_L'JE . c_uE _,or_,T)

CNartoE P_T 3o_. 5_T

VALV_ CSr:E

"P_ES_URE GI_E 0"'_00 FSI,_ !

I

VIEW po_-T Z_LO_. (_'EE M_TE II)

DISTILLATE R _CEIU_p_ Co* I_K

VACUUt_ HO'_E i'_2" oD

!

I

/

AS Reed

II I

I
I

J----

/

i 2 [ 1

I 4

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES--

TOLERANCES ON:
2-PLACE DECIMALS +

; 3-PLACE DECIMALS Jr

ANGLES Jr k/
ALL SURFACES

MATERIAL -

_ow or COML .........

SIGNATURES DATE !

->_, 7.5Z. . / yl.,_,_>g

I -i 3

REVISIONS
DESCRIPTION

"I_EFER EI,JCE DI_I_WIAI_ /

NOT Fee,. MANUFACTURE L_.O

GENERAL@ELECTRIC

.... _,$J_ _ _o_.... E_v_ r_O_L-E- .....

___--
K PURIFICATION &, "F_AiV_FEH

SYSTEM SCHEMATIC

CODE IDENT NO SIZE DWG NO

D 9_-/ D5_5

SCALE Mo_E W3"_,_ ISHEET OF

I

E ¸

D

n
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J,_l_°'_' " F_'i-
IOENTIFICATION

ITEM NO.

i 9"_ID53& G/

Z

3

5

& CSE_" tJoTe I._

7 (S_E _o'rEZ)

8 C_eE _JO'rE 3)

.9 (s_c _or_ S)

10 (_E_ i_or_ A)

LI _SEE MdTE 4")

I_-- _.$EE MDTE _L_

13 CSEE 140TE F_)

I+ <SEE _or_ "9

DESCRIPTION OR NAME ]
J

A_Y .....

-_ooY 2-- '/L' 5oH I0 PIP_" _'o4_

NOTCHED PIPE

R lk_G . 84- QD, _ .38 l.O, ^ J/16"'r,_

30¢ s_r

_ELLO_U5 *_/*"IO _,00'_ LUMLL

_TR V_"5C_40 pIpEE_OS _0_4

IJINDOUJ ,_*I_" CRT # 24700Z - 0(.7

CO_FLPIT f=LAR_£ C_T" 95#- '7O78

;OMOSEAL ONIOW FITTIN_

Cd_O$_',#L UNION FITTINd

CAT _: 5_rSt[7 -Id

/ '

_r I

/

/

! :

i/1___

I

I i

'_LVE .HOICE _r I'F/ _1 M_O_FIEO i

_', _ I = I
L_'._ REVISIONS_2_DN__,T__._._S_R,_T,DN00_ O.TE.P_RO_D

M

NOTCHED pIPE
F_. " _CH /o 5_ 7" p/PE

NOTES :

t-.U.S. FLEXIBLE TUBING CO, _. BYtI_TLETT,

ILL O_ EC} U,_ L , _ •

2"_RI_WVlLLE-PHILLIP5 CO., _OULDE_ , COLORADO.

3-VACUUM pRODUCT5 DW., V/_,_II_M A%$OCIATES_ PALO ALTO
CAt, }FOA _

4"-AEROOUIP CdRP._ M_RM,_ D/V v LOE ,'_NGELES , CAL/F

_-HOKE )MC., ONE T$ILI,_KILL P.h.IL_ , CRE55NILL_ M,J,

• - VAC OUM- ELECT,_ONIE$ CORP, pL,_IMFIELD, LONY_ I$t.##0 At.Y,

7-_LL _/JELDING TO BE It,} AccdRO/_NCE WITH G.E, 5pEc.
5PP$ -.#Pl. I(hDIOGRApHINd'. OF WELD5 AIOT REq'D,

8" LEP_K "7"EST FEI_. 5PPS -,,_o MO LEP;_5 ALLOL_ED

_,_CEED/NG -_ =10-to 5TD. C.C. OF /91,_ PER 3_C.

..9-M#rTE/_IALS :

ITEM5 2 &_ TypE 304' SS 5EAMLE55 PIPE AST_ _ 3fl2 "_lT

ITEM5 _gS, TYPE 904 _S PLRTE R5Y/kl /_167-6/T

OR TYPE 30'_ 55 B._R AST/Y) _ Z ?_ -(=O'T

I 4

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES--
TOLERANCESON:
2-PLACE DECIMALS

3-PLACE DECIMALS±

ANGLES +_ALL SURFACES

M_TER_AL-
_ow OR coMt..........

SIGNATURES t_ DATE

I oi 3dl
=1

-5. O

llllllllt$lLl|llll

__ __% o_............ _=v____o _L! ....

nTLE HIGH VACUUM 5fiMPLIt,/G

SYSTEM.ALKALI METAL
TIRAIVSFER SYSTEM

CONTRACT NO. N _5 - 3- 2 5 4 7

300£ ,OENT NO. SIZE OWG NO tR;V

SCALE FUJZ _'/[_[ ]SHEET OF

2 I _W" o°'73

D
FOLO

k9
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roLo

C

B

A

\
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I _i 3 I 2 I 1

\

REVISIONS

S_Ml_O._I DES......ON IOAT_I_P_OVED

V

///
v'4 A. L L

I 6t_

/ " ,. .. ,, - ., # - APDED T_JRBo V,_C PuMP 9-50-_5

I 5 I

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES--
TOLERANCES ON:
2-P_CE DECIMALS i_
S-PLACE DECIMALS i"

ANGLES +
ALL SURF'ACE_

MATERIAL-
GOVTOR COML..........

GE..............

SIGNATURES_ _ "_Z4_'2-_"(DATE

c,_;v_._,',4/_ _ _ Vo_-C-t-_,

4 I _i 3 I

GENERAL@ELECTRIC

TITLE_pA"T'I_L A, RIRP',,N_Eiv_ENIT OF

/K, LK,_._-I MEW._.L IRURIFICATION _,

TRAN_=ER %Y,STEI PREPg,0TOTyt:_'Lb{;t:

CONTRACT NO. NAS 3-2_"_

CODE IDENT NO SIZE DWG NO

SCALE _/19 WT %_.%[

2 I ':

51-_7&
ISHEET OF

D

FOLD

r_
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_o,, _- _

..._______

D I u

o_

_3

t_
l,q

I

o_

7_

"' I o I
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4

,,\/'TEMPORARY LINE i

"k

\ \ DISPOSAL TANK

}_-_ \ .............
T RAi_ISF ER SYS-I-E

SODIUM PURIFICATION 5YSTS_M
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I
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i 61_lVl

-D.20_PLPE _o_ s.T J /

]-RSGA']GE 0-290 P51# I

:kJSE TYF- LIg,_£v'EI_ IND. i

_,L U_qlON #ITTiHG bzTJF _ .....

......... 1
I

]_,] - I ........ 4" -I _',

. ............. Llill7I?M NO. DESCRIPTION OR NAME ZONE GROUP NO. & QTY1 2 3 4 ZONE
NOTE I OkflZ.&TION GAUGE

Z NOTEE HY 4? 7A-W'ELOED BELLOW5 SEAL _LVE i 1 [ I

'"_-_L_L°_PC_v_i,, i T-_4- ,, TY445 - ,,

sT mr ..... W4_-: :- .... _ I- -_[ 7
---2 [ t,IOTE-/ " _#LSOLISSSWIYONe.-_COWBSEALVALVE_ ----7 7

-s_Ho%_ -]POKmP_T-AE-OU--_-T--? ---F 1_

[ _NOTE 5 I PRESSURE GAU_E, O-BO P_5.1.&_ ___ L. J-- 1---1
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7] NOTE Z _ __NU.p_O 5!NTEE_ED $ST FILTER 5,.,u. PO]_bTZ [ I I

I 2 I 1
REVISIONS

DESCRIPTION DATEFEIAPAPPROVED

GENERAL CNAN_ES AS S tqJ_._ oo _ _-'L

PER C N -oi_7 c

2_/-VACUUM CHAMEER

/

it. / .
Hi ")_ I _T / EE/ _ L6)
/ Ii_- _--- -_ /-

LOOP SYSTEM
I

• I

I

NOTE

LVACUUM ELECTRONIC5 CORE, PLA1NFILELD} LONG ISLAND,N.Y.

2. HOKE INC. CRESSKILL,N.J.

_. VACUUM PRODUCT50PER.,GENERAL ELECTR1CCO,_SCHENECTAO'Y

_. W.W, WELCH MFG. CO. ,CHICAGO I0, ILL.

5. HEI5E BOURBON TUBE CO.,NEWTOWNj CONN.

6. MATHESON CO. INC., JOLIET_ ILL.

"7. NUCLEAR PRODUCTS CO., CLEVELAND, OHIO

& FLE.&ONIC5 CORE, BARTLETT} ILL.

9: THERMCO, LA PORTE,IND.

IO. AEROQUIP CORE MARMAN DIV. LOS ANGELES, CAEI-F. ::

I 61._ 1 _ 1--

LESS,oONf2&_V_ISIESPECH___IMALS _- / I'_ ...... T .....

i___.# __b,,-o_

4 f #, 3 "[

8.0

GENERAL@ELECTRIC

.... M_I:t 0_._ _oc_ F-3/ENDALF_ _ _

_DIUM PURIFICATION AND
LOOP FILLING SYSTEM
CONTRACT NO NAS 3-_547

CODE IDENT NO SIZE DWG NO

15226 D @4.1D814.
SCALE _VO_ JWT c_c jS.E_T o/A._

2 [ D_O229-ozd/

4#,

D
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I GRQ_IP NO. &D4E_RIPTION OR NAME "ZONE ' i z I 3
PFCESSL/EE G.4GE I l

Z5 L/3EC TRIODE�ON FL/AIP I

I//_ *FOKE LINE T.I'_F I

F_UMf = MECH. VHC. I

SAMPLE FLUSH RESERVOIR I

PRESSURE REGULATOR, (ARGON I

D,

i

97 cc

E

A

DU_/P_

z3/_-,°OSAL 7171Vl(

l 7

I I'1"7"I



[DENTIFICATION DESCRIPTION OR NAME GROUP NO. & QTY I REVISIONS

,:.... '°YAiI, 'l:l- zoNE o=...o.ASSY _EV/SE_ TO ._GI_EE WITH A5 _UIL'F

(f_ _ HY- 4?7 BELLOW5 SEAl. V,_2ZVE LR£F/_/ONSPER EN'031I
_R) _. t d'K,:rg/_,l-_r_. L E VE " G A U C,_

(5.) _5K5"_131-8o3 D/SPos-,_ #",_7,,v',_ /

(P> _lry'_'_5 e_ows SEAL VALVE I ]/81 I--
(CE) _- 7" _ .... _.#5 80r'f_E _RGOW) 2.

(u) c_i36"04--400 /_'EGULATOR (*A,_GON) F_- --_

(_Zt) .9 5S-SF-7 F/,'TE,_-5--/,O MZC,_O,V I/I 1
_# /ol ,vor _-*AP I'll I
(P)_// IHz--_:_3-'_ IEEZZOW5 ._'._'-" V.,_ZW" i ]5[ i

,_ z3-EqY_E,,,,,_ I/.,vz./,.,'z"..s',4,_fz,F,,_ / I,'/ /

/ /2-" &)7_ l.--_o-p_ I','a"v*Eco *'.ez_'_" I I#/ /
2. / (P) TYPE 21_ SS /.YOKE INC , CRESSKILL, N.J.

I0 0 I ¢gqso.,<_ ( _ _,_.E_s IS) TyPE 3/(,,, 55 WlY'/.f END CAP5

car" I .o. oo.
_-(7) _ II o- ,_oo PSI - Aa.,eCROFT" -

Y_YCUUA'I C_M,_o'_ II ()() V/'2CZJZJ/'_}_LECT"/f_O,V/CS PZ._/,_I//E,_/ I_.
ARGON _ w_r " , '"

v_v_ (Z_ /./_2"5_ #OU#DO/V7-/../BE£O.> /V£B/7"O_,'_ CONN.
Vv/--cZC/-Y _CIENTIFIC CY-/ICAGO ILl-.

/FMCZE,_,._ PROD. CO: CzE-V_z._,,'YO, O.

I

DATE APPROVED

• ,_G ,,-_

•.,_ "_2_2,._

"-T

VACUUA4
90 cc F TANK

T-

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES--

TOLERANCES ON:
2.PLACE DECIMALS 42

3 PLACE DECIMALS ±

ANGLES +_
ALL SURFACES

MATERIAL - _:_oo_,o, _o._j#E_ # _-_rE_-_/_

I. AZL 7/-,/OI, NG ,4.,,1/_ _-/77"/NGS 70 _E TYPE"
3/¢; ._557 ,_'E,,'F ,4.57/1tl ,4_ 7_- _/ T

Z. 7-/d, V'V'_-cL_ ALL 7-1./81NG AND FITTING5
._, HELIUA4 M,455 _PECTRO/klETER ZE,,qK CHECK ,_£L

WELDS f2.,YD .SCREkY 7",e',,_E._ CO.4/,1/EC7"IOtVS - ,4/0

/ERE5 ..#ZZOW£D .47" S" a I0 -m 57D CC/SEC OF .,_1,#"

SIGNATURES DATE

2_ 7:g_ZS.2_ _ ,J_,JZ,_,

_I I 3 I

/0.0

IINIIIAL@ELICTIIII ]

...... R&aY_ :_-__'_o_.... .E_/_z_-'_,_ _ _ _

T,TLE .-_OO/U'.d4 ,4AID ARdON sUPPLY

ICOMPO#E/VY- EVALUATION 7-_WT-

Z-DO/° zE"

CONTRACT NO _"*_S J 2" .,_..0"4_' REV

.'ODE IDENT NO.[ SIZE DWG NO

I D 6HEglEI-497 B
I

SCALE V_"CI_C,L ISHEET OF

D

FOLD
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GENERAL @ ELECTRIC

TECHNICAL. INFORMATION SERIES
Title Page

AUTHOR SUBJECT CLASSI FICATION

L. E, Dotson and R. B. Hand

TITLE Potassium corrosionTest Loop Develop-

ment Topical Report No, 4. Purification_

Analysis and Handling of Sodium and
Potassium,

REPRODUCIBLE COPYFILUED AT

(1) MSD LIBRARY_KINGOFPRUSSTA, PENNSYLVANIA

NO.
R66SD3012

iDATE

_E. CLASS

I

GOV. CLASS

Unclassified

NO. PAGES

_(2) FPD TECH. INFO. CENTER, C|NC_NATI 15, OHIO*

_MMARY The work described herein was done under the

sponsorship of the National Aeronautics and Space

Administration_ Contract NAS 3-2547_ Potassium Corrosion

Test Loop Development Program° Sodium and potassium were

purified_ analyzed and dispensed into the three test loops

involved The sodium was purified by filtration_ hot trap-

ping and vacuum distillation, Analyses of the alkali

..metals for oxygen content were performed by the amalgama_

tion method_ and analyses for metallic impurities were

performed spectrographically. The alkali metals produced

and used in the test loops contained less than 20 ppm

oxygen_ and the metallic impurities were at or below the

detection limits.

KEY WORDS Alkali Metal_ Purification: Analysis_ Hot

Trapping (Gettering)_ Vacuum Distillation_ Corrosion.
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